Antibodies directed against an epitope in the N-terminal region of the H4L subunit of the vaccinia virus RNA polymerase inhibit both transcription initiation and transcription termination, in vitro.
The vaccinia virus virion RNA polymerase that is active in early gene transcription contains a unique subunit encoded by the H4L gene. Prior studies demonstrated that this protein is required both for early gene transcription initiation and for transcription termination. Polyclonal antibodies raised against H4L amino acids 1 to 256 prevent both initiation and termination of transcription, in vitro. Pretreatment of the anti-H4L antibody with a H4L fragment containing amino acids 1 to 99 prevents antibody inhibition of both steps, mapping the inhibitory antibody-binding site to this region. A combination of immunoprecipitation and competition studies of antibody binding to wild-type and site-specific mutations of H4L(1-195) mapped the strong epitope to a site that includes Y18. H4L fragments containing an Y18A mutation exhibit diminished ability to block antibody inhibition of transcription initiation and termination. Antibodies inhibit preinitiation complex (PIC) formation but not the activity of preformed PICs, indicating that this region of H4L interacts with one or more factors during active PIC formation. Furthermore, isolated H4L(1-195) directly inhibits PIC activity, supporting this model. Anti-H4L antibody inhibition of transcription termination is only observed in the absence of the essential termination cofactor NPH I. In contrast, antibody inhibition of PIC formation is unaffected by NPH I, demonstrating that the inhibitory antibody and NPH I can bind to H4L at the same time.